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Mit internationalem Recherchenbericht. 



(54) Title: DRIVE UNIT FOR HAIR CLIPPERS 

(54) Bezeichnung: ANTRIEBSEINHEIT FOR EINE HAARSCHNEIDEMASCHINE 
(57) Abstract 

The invention relates to a drive unit (10) for hair clippers or the like 
comprising a drive motor (12) which is essentially comprised of a field 
magnet (14) having a coil (16) and a core (28) that trans verses said coil 
(16). and is comprised of an armature (18). Lateral air gap sections (A, 
B) are formed between the field magnet (14) and the armature (18), and 
middle air gap sections (a, b) are formed between the core (28) and the 
amiature (18). The middle air gap sections (a, b) and the lateral air gap 
sections (A. B) are configured such that they run in a slanted manner and 
are approximately symmetric with regard to longitudinal axis (24). 

(57) Zusammenfassung 

Antriebseinheit (10) fUr eine Haarschneidemaschine oder dcrgle- 
ichen, miteinem Antriebsmotor (12), der im wesentlichen aus eincm Feld- 
magneten (14) mit einer Spule (16)*und cinem die Spulc (16) durchsctzen- 
den Kem (28) sowic aus eincm Anker (18) bestcht, wobci zwischen dem 
Feldmagneten (14) und dem Anker (18) seitliche Luftspaltabschnitte (A, 
B) und zwischen dem Kem (28) und dem Anker (18) mittlere Luftspaltab- 
schnitte (a. b) gebildet sind, wobei die mittlercn Luftspaltabschnitte (a, b) 
und die scitlichen Luftspaltabschnitte (A, B) in Bezug auf eine LSngsachse 
(24) jeweils angenahert symmctrisch und schrSg geneigt verlaufend aus- 
gcbildet sind. 




wo 00/27599 



2/8 



PCT/EP99/08432 




wo 00/27599 



5/8 



PCT/EP99/08432 




wo 00/27599 



I 



6/8 



PCT/EP99/08432 




wo 00/27599 



8/8 



PCT/EP99/08432 



FIG 8 




INTERNATIONALER RECHERCHENBERICHT 



I. nationales Aktenzeichen 

PCT/EP 99/08432 



A. KLASSIF1ZIERUNG DES ANMELDUNGSGEGENSTANDES 

IPK 7 B26B19/28 H02K33/05 



Nach der Internaiionaien Patentklassiftkatton (IPK) oder nach dar nationaien Klassifikatlon und der IPK 



B. R6CHERCHIERTE GEBIETE 



Recherchierter Mindestprufstoff (Klassifikationssyslem und Klassifikationssymbole ) 

IPK 7 B26B H02K 



Recherchierte aber nicht zum Mindestprufstoff;geh6rende Ver&tfentltchungen. soweitdiese unter die recherchierten Gebiete fallen 



WShrend der internationalen Recherche konsiiltierte elektronlsche Dalenbank (Name der Oatenbank und evtl. verv/endete Suchbegrifle) 



C. ALS WESENTtlCH ANGESEHENE UNTERLAGEN 



Kategorle* 


Bezelchnung der VQr6frentNchung, soweit ertordorileh unter Angabe der in Betraeht kommendan Teiia 


Betr. Anspruch Nr. 








EP 0 802 614 Ai(WAHL CLIPPER CORP) 


1 








22. Oktober 1997 (1997-10-22) 












In der Anmeldung erwahnt 












Spalte 5, Zeile 42 -Spalte 6, Zelle 53 










Spalte 9, Zelle 17 - Zeile 46; Abbildungen 










1-4,8 








A 




FR 2 268 386 A (CROUZET SA) 
14. November 1975 (1975-11-14) 




1 








Selte 2, Zeile 10 - Zeile 21; Abbildungen 
2.3 






A 




DE 12 82 155 8 (LIST) 
7. November 1968 (1968-11-07) 
in der Anmeldung erwahnt 
das ganze Ookument 


/-- 


1 




X 


Weitere Verdffentlichungen slnd der F,ortsetzung von Feld C zu 
entnetvnen 


j Sleha Anhang Patentfamilie 




* Besondere Kategorien von angegebenen Verdftentltchungen "T** SpStere Verdffentlichung, die nach dem internatlonaten Anmeldedatum 
-a- \/i»rAfiftntii^h..n« Mi^ Han »iinAr«Ai»«M ci*«w T«^K»it/ o<*®'' ^®f" Prioritatsdatum vordffentllcht worden (st und mit der 

Erflndung zugrundelieger>den Prinzipe oder der ihr aignjndeltegenden 

"E- aiteras Dokument, das jedoch jarst am Oder nach dem intemationalen Theorie angegoben ist 

Anmeldedatum veretfentlicht worden ist -X" Verfiffenllichung von besonderor Bedeutung; die beanspruchte Erfindung 

X" Verdffenllichung, die geeignet ist, einen Prioritatsanspruch zweffelhaft er- kann alteln aufgmnd dieser Verdrfenttlchung nicht als neu oder auf 
scheinen zu tassen. Oder durch die das Verdffentllchungsdatum etner erftnderischer Tatigkeit beaihend betractitet werdan 
anderen Im Recherchonbeilcht genannten Verdftenillchung balegt warden My. verdffentlichung von besonderer Bedeutung: die beanspruchte Erfindung 
soil Oder die aus einem anderen besonderen Grund angagaben ist <wie j^app n,cht als auf ertinderischer TaUgkelt beruhend betrachtet 
ausgefuhrt) wenjen, wenn die Verdffentlichung mit elner oder mehreren anderen 

"0" Verdffentlichung, die aich auf elne mundtlche Offenbarung, Verdffentllchungen dieser Kategorie In Verbindung gebracht wird und 
eine Benutzung, elne Ausstetlung oder andere Maf3nahmen bezieht dtese Verbindung fOr eInen Factimann naheliegend ist 




Datum des Abschlussbs der internatlonaten Recherche 


Absendedatum des internatlonaten Recherche nbehchts 






4 


. Februar 2000 


14/02/2000 






Name und Postanschnft der Intarnatfonalen Recherchenbehdrda 


Bevollmachtigter Bediensteter 










Europaisches Patanlatnt. P.B. 5818 Patantlaan 2 

NL-2280HVRI^w^K 

Tel. (+31-70) 340-2040. Tx. 31 651 epo nl, 

Fax: (fSI-ro) 340-3016 


Herljgers, J 





INTERNATIONAL SEARCH REPORT 



In .lational Application No 

PCT/EP 99/08432 



A. CLASSIFICATION OF SUejECT MATTEH 

IPC 7 B26B19/28 H02K33/06 



According to Intemallonal Patent ClassHicatlon (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system toKowed by classification symbols) 

IPC 7 B26B H02K 



Documentation searched other than minimum documentation to the extent that such.documents are included in the fields searched 



Electronic data base consulted during the international search <name of data base and, where practical, search terms used) 



C. DOCUIWENTS CONSIDERED TO BE RELEVANT 



Category * 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


EP 0 802 614 A (WAHL CLIPPER CORP) 

22 October 1997 (1997-10-22) 

dted in the application 

column 5, line 42 -column 6, line 53 

column 9, line 17 - line 46; figures 1-4,8 


1 


A 


FR 2 268 386 A (CROUZET SA) 

14 November 1975 (1975-11-14) 

page 2, line 10 - line 21; figures 2,3 


1 


A 


OE 12 82 155 B (LIST) 
7 November 1968 (1968-11-07) 
cited in the application 
the whole document 


1 


A 


US 3 643 117 A (ALGER PHILIP LANGDON ET 
AL) 15 February 1972 (1972-02-15) 
the whole document 


1 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



" Special categories of cited documents : 

"A" document defining the general state of the art which Is not 
considered to be of particular relevance 

"E" earlier document but published on or after the internationaf 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure; use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the prtority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y* document of particular relevance: the claimed invention 

cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination beirrg obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual corppletion of the international search 



4 February 2000 



Date of mailing of the international search report 



14/02/2000 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Paientlaan 2 
NL " 2260 HV Rljewijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Hen'jgers, J 



INTERNATIONALER RECHERCHENBERICHT 

Angaben zu Varortonllichungen. die zur sefben Palenttamilie gehbren 



ti. .tationates Aktenzsichen 

PCT/EP 99/08432 



Im Recherchenbencht 
angefiihrtes Patentdokument 



Datum der 
Verbtfentlichung 



Mitglied(er) der 
Patentfamtlie 



Datum der 
Veroffentlichung 



EP 0802614 



22-10-1997 



US 
AU 
BR 
CA 
CN 
JP 



5787587 
1890297 
9701878 
2202318 
1166717 
10056767 



04-08-1998 

23- 10-1997 
29-09-1998 
19-10-1997 
03-12-1997 

24- 02-1998 



FR 


2268386 


A 


14-11-1975 


KEINE 


DE 


1282155 


B 




KEINE 


US 


3643117 


A 


15-02-1972 


KEINE 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 

{ 



In. .atlonal Application No 

PCT/EP 99/08432 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


EP 0802614 


A 


22-10-1997 


US 


5787587 


A 


04-08-1998 








All 




A 


23-10-1997 








BR 


9701878 


A 


29-09-1998 








CA 


2202318 


A 


19-10-1997 








CN 


1156717 


A 


03-12-1997 








JP 


10056767 


A 


24-02-1998 


FR 2268386 


A 


14-11-1975 


NONE 








DE 1282155 


B 




NONE 








US 3643117 


A 


15-02-1972 


NONE 









INTERNATIONALER RECHERCHENBERICHT 



■ll 


In. .latlonales Aktenzeichen 

PCT/EP 99/08432 


C.(FortseUung) ALS WESENTLICH ANGESEHENE UNTERLAGEN 


Kategorie* 


Bezetchnung der Verdffenlllchung, soweil ©rforderlich unter Angabe der in Belracnt kommenden Teile 


Betr. Anspruch Nr. 


A 


US 3 643 117 A (ALGER PHILIP LANGDON ET 
AL) 15. Februar 1972 (1972-02-15) 
das ganze Dokument 

» 


1 



Description 



Drive assembly for a hair clipping machine. 



The invention relates toia drive assembly for a hair clipping machine according to the 
preamble of claim 1. 



Such drive assemblies are generally known in the art. These drive assemblies include an 
electrical drive motor which consists of a field magnet with a coil and a core penetrating 
the coil, as well as an armature. The armature begins to oscillate when the field magnet is 
excited and can move a clipping assembly of a hair clipping machine via a drive pin 
arranged on one end of the armature 

Conventional drive assemblies have an armature which is arranged essentially parallel to 
the assembly consisting of the field magnet and the coil, so that (as viewed from above) 
the air gap between the armature and the assembly consisting of the field magnet and coil 
is straight. 

A disadvantage of this construction is that the magnetic flux is not optimized. 

EP 0 802 614 Al therefore proposes to optimize the air gap by offsetting the field magnet 
and the armature in the regions forming the air gap sections in a step-like pattern. This 
applies, on one hand, to the center region of the armature which is provided with a recess 
in which a matching protrusion of the core engages without making contact. On the other 
hand, the air gap sections located to the side on the periphery of the coil also have a step- 
like pattern, so that the field magnet and the armature can engage with each other. A 
modification of this embodiment (figure 8) shows lateral air gap sections, with one of the 
sections having a straight inclined shape, whereas the other lateral' air gap section has a 
triangular shape which is offset sideways. 
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Air gap geometries of this type can increase the efficiency by improving 
the magnetic flux. The disadvantage, however, is that the field magnet and the armature 
have to be associated relative to each other very accurately to maintain an optimal 
magnetic flux. Relatively small lateral deviations, which cannot be avoided in practical 
situations, can already significantly lower the forces that can be generated, so that the 
theoretical design values are rarely achieved. As a result, the manufacture is very 
expensive since the field magnet and the armature have to be positioned with great 
accuracy in the housing of the hair clipping machine. 

A similar problem is encountered with the oscillating armature motor disclosed in DE-AS 
?(number illegible) 282 155, wherein a staircase-shaped air gap geometry with a 
plurality of steps is formed. 

The present invention therefore intends to solve the problem by improving a drive 
assembly for a hair clipping machine of the aforedescribed type, so that the 
aforedescribed disadvantages are eliminated. In particular, the improvement of the drive 
assembly should include a simplified construction and consequently lower manufacturing 
costs and also provide an optimized magnetic flux. 

This problem is solved by a drive assembly for a hair clipping machine having the 
characterizing features of claim 1 . Advantageous embodiments are disclosed in the 
features of the dependent claims. 

The invention is based on the concept of forming the center air gap sections as well as 
the lateral air gap sections approximately symmetrical and inclined relative to the 
longitudinal axis. The symmetric arrangement ensures that the resulting forces remain 
constant independent of a possible lateral displacement. As a result, these forces are 
substantially independent of dimensional tolerances and manufacturing variations. 
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The inclined orientation of the air gaps relative to the longitudinal axis provides that the 
magnetic path is smaller than the mechanical separation. 

This results in the following advantages and possible additional modifications: 

- optimized drive power for a defined geometry and electrical power, or 

- reduced complexity (less windings) for the copper coil at the original power, or 

- larger manufacturing tolerances at the original power, or 

- increased power using the original design. 

The reason for the above is that an increased efficiency is attained with the same 
geometry. 

It is particularly advantageous if the inclination of the air gap with respect to the 
longitudinal axis is approximately 45°, since thereby the magnetic path is smaller than the 
mechanical separation by a factor iNl, thereby significantly increasing the efficiency. 

Optimized air gap sections for the center section can be manufactured easily by providing 
the armature in the region of the longitudinal axis with triangular notches, wherein a 
corresponding shaped center rib of the core projects into these notches without making 
contact thereto. 

Alternatively, the air gap sections may also have a curved contour instead of the straight 
contour. 

The devices can be manufactured more easily if the air gap sections are formed to be 
straight when viewed in longitudinal cross-section. The field magnets and armatures 
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which are frequently constructed from stacks of sheet metal, can be shaped by a simple 
stamping operation. Toi optimize the efficiency, it is advantageous to provide an inclined 
or offset cross section also in the longitudinal direction, i.e., in the direction of the height 
of the device. Suitable manufacturing tools therefor are available, although this design is 
more complex than the design of au- gap sections v^rhich are straight in the height 
direction. 

The magnetic flux can be optimized if the air gap section encloses an angle of 
approximately 45° also in the height direction. 

The drive assembly can advantageously be formed as a single module, if the armature is 
connected to the end of the field magnet opposite to the drive pin. This can be achieved, 
for example, by using clips, plates, or bolt arrangements. 

To support the oscillation of the armature, at least one compression spring is arranged 
between the armature and the field magnet. 

According to another advantageous embodiment, the resonance fi:equency of the drive 
can be adjusted by adjusting the spring excursion of the compression spring through 
adjusting screw or a clamp which lockingly engages the legs of the clip. 



an 



The invention will be described hereinafter with reference to the embodiments illustrated 
in the drawings. It is shown in: 

Figure 1 : A top view of a first embodiment, wherein the assembly formed of 
the field magnet and the coil are implemented separate fi-om the armature. 

Figure 2: A top view of a second embodiment, wherein the field magnet- 
coil-assembly is connected to the armature through a first clip; 
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which are frequently constructed from stacks of sheet metal^ can be shaped by a simple 
stamping operation. To 'optimize the efficiency, it is advantageous to provide an inclined 
or offset cross section also in the longitudinal direction, i.e., in the direction of the height 
of the device. Suitable manufacturing tools therefor are available, although this design is 
more complex than the design of air gap sections which are straight in the height 
direction. 

The magnetic flux can be optimized if the air gap section encloses an angle of 
approximately 45° also in the height direction. 

The drive assembly can advantageously be formed as a single module, if the armature is 
connected to the end of the field magnet opposite to the drive pin. This can be achieved, 
for example, by using clips, plates, or bolt arrangements. 

To support the oscillation of the armature, at least one compression spring is arranged 
between the armature and the field magnet. 

According to another advantageous embodiment, the resonance frequency of the drive 
can be adjusted by adjusting the spring excursion of the compression spring through an 
adjusting screw or a clamp which lockingly engages the legs of the clip. 

The invention will be described hereinafter with reference to the embodiments illustrated 
in the drawings. It is shown in: 

Figure 1 : A top view of a first embodiment, wherein the assembly formed of 
the field magnet and the coil are implemented separate from the armature. 

Figure 2: A top view of a second embodiment, wherein the field magnet- 
coil-assembly is connected to the armature through a first clip; 



FigLire 4: A top view of a third embodiment, wherein the field magnet-coil- 
assembly is connected to the armature through the first plate; 

Figure 4: A top view of a fourth embodiment, wherein the field magnet-coil- 
assembly is connected to the armature via a second plate; 

Figure 5: A top view of a fifth embodiment, wherein the armature oscillates 
parallel to the field magnet-coil-assembly; 

Figure 6: Atop view of a sixth embodiment, wherein the field magnet-coil- 
assembly is connected to the armature via a second clip; 

Figure 7: A top view of a seventh embodiment, wherein the field magnet- 
coil-assembly is connected to the armature via a third clip; and 

Figure 8: A top view of an eighth embodiment having a modified air gap 

section. 

In the following detailed description of the figures, identical parts have identical reference 
numerals. 



m 
a 



The basic construction of a drive assembly 10 for a hair clipping machine is illustrated 
figure 1. The drive assembly 10 consists of an electric drive motor 12 which has 
horseshoe-shaped field magnet 14 with a core 28 (as viewed from the top), with a coil 16 
arranged within the core 28. 

An armature 18, which in this case is formed as a separate element or module, is arranged 
proximate to the ends of the legs of the field magnet 14. The drive motor 12 in this case 
is also formed as a module, so that both modules can be easily exchanged. 
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Figure 4: A top view of a third embodiment, wherein the field magnet-coil- 
assembly is connected to the armature through the first plate; 

Figure 4: A top view of a fourth embodiment, wherein the field magnet-coil- 
assembly is connected to the armature via a second plate; 

Figure 5: A top view of a fifth embodiment, wherein the armature oscillates 
parallel to the field magnet-coil-assembly; 

Figure 6: A top view of a sixth embodiment, wherein the field magnet-coil- 
assembly is connected to the armature via a second clip; 

Figure 7: A top view of a seventh embodiment, wherein the field magnet- 
coil-assembly is connected to the armature via a third clip; and 

Figure 8: A top view of an eighth embodiment having a modified air gap 

section. 

In the following detailed description of the figures, identical parts have identical reference 
numerals. 

The basic construction of a drive assembly 10 for a hair clipping machine is illustrated in 
figure 1. The drive assembly 10 consists of an electric drive motor 12 which has a 
horseshoe-shaped field magnet 14 with a core 28 (as viewed from the top), with a coil 16 
arranged within the core 28. 

An armature 1 8, which in this case is formed as a separate element or module, is arranged 
proximate to the ends of the legs of the field magnet 14. The drive motor 12 in this case 
is also formed as a module, so that both modules can be easily exchanged. 
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To optimize the magnetic flux, the air gap between the field magnet 14 and the armature 
18 has a special geometry. The air gap sections a, b between the field magnet 14 - in the 
region of the core 28 - and the armature 18 - adjacent to a longitudinal axis 24 of the coil 
16 - are essentially inclined relative to the longitudinal axis 24. This is attained, on one 
hand, by triangular notches 26 arranged in the armature 18 in the region of the 
longitudinal axis 28, with a center rib 27 of the core 28 projecting into the notches 26 
without making contact thereto. 



The slope of the air gap, on the other hand, continues between the corresponding ends of 
the field magnet 14 and the armature 18 in the region of the notches 26 on the side of the 
coil 16. In this region, air gap sections A, B are formed. 

The slope of the air gap sections. A, a, b, B, i.e., the angle relative to the longitudinal axis 
24, is approximately 45°,lsince the magnetic path is thereby smaller than the mechanical 
separation by a factor 1/ V2. This arrangement may advantageously improve the 
manufacturing tolerances wliich then no longer have to match the severe requirements of 
conventional drive assemblies. In addition, the center air gap sections a, b and lateral air 
gap sections A,B are arranged approximately symmetrical with respect to the longitudinal 
axis 24. Displacement transverse to the longitudinal axis 24, as may occur during 
manufacture and/or installation, does not cause deviations in the generated forces. 

The basic construction and shape of the air gap described with reference to figure 1 is 
identical for all embodiments. 

As already mentioned above, the embodiment of figure 1 includes two modules, wherein 
one end of the armature 18 includes a drive pin 20 which can set a clipping assembly of a 
hair clipping machine in motion. A bearing 22 which is connected to an oscillating spring 
44 is attached on the end of the armature 18 opposite to the drive pin 20. The oscillating 
spring 44 is held by two bolts 44 attached to the housing. 
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The embodiments of figures 2-8 and the aforedescribed shape of the air gap both have 
drive assemblies 10 described therein that are formed as a single module. 

This is achieved in all the embodiments of figures 2-8 by a linkage which is arranged at 
the end of the armature 18 opposite the drive pin 20 and connects the field magnet 14 
with the armature 18. In the embodiment shown in figure 2, the Hnkage has the form of a 
clip 30 having a U-shape. 

A compression spring 38, is arranged adjacent to the leg ends of the U-shaped clip 30, 
wherein the spring travel of the compression spring can be adjusted via an adjusting 
screw 40 to adjust the resonance frequency. 

The third embodiment illustrated in figvire 3 is different from the embodiment of figure 2 
in that the field magnet 14 is connected to the armature 1 8 via a first plate 32, wherein the 
armature 18 is pivotally supported on a pin 44 secured to the plate 32. 

The third embodiment also includes the compression spring 38, wherein the spring travel 
for adjusting the resonance frequency can be adjusted with the adjusting screw 40. 

The fourth embodiment illustrated in figure 4 includes as a linkage between the field 
magnet 14 and the armature 18 a second plate 32a which also has a pin 44. Unlike the 
third embodiment illustrated in figure 3, the end of the armature 1 8 opposite to the drive 
pin 20 does not completely surround the pin 44, since this end is formed as a sleeve 
which is not completely enclosed. 

The arrangement of the compression spring 38 with the adjusting screw 40 is similar to 
the embodiment of figure 3 . 

A fifth embodiment is illustrated in figure 5 which enables a parallel oscillation between 
the armature 18 and the field magnet 14. 



This is achieved by connecting the assembly consisting of the field magnet 14 and the 
coil to the armature 18 with two bolt arrangements 36. 

These bolt arrangements 36 consist of the aforedescribed compression springs 38 with 
adjusting screws 40 which in this case are arranged on the respective ends of tlie field 
magnet 14 and the armature 18. 

This arrangement improves the association between the field magnet 14 and the armature 
18 and also provides more stable oscillation characteristics. 

Due to the parallel drive, a clipping knife moved by the drive pin 20 no longer follows a 
circular path, so that angles are no longer required. 

In the sixth embodiment illustrated in figure 6, the field magnet 14 and the armature 1 8 
are connected to each other via a second clip 30a. 

The compression spring 38 with the corresponding adjusting screw 40 is once again 
secured in the region between the clip 30a and the leg of the field magnet 14 adjacent to 
the coil 16. 
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A seventh embodiment similar to the modification illustrated with reference to figure 2 
Shown in figure 7, with the field magnet 14 in this case also connected to the armature 1 8 
via a third clip 30b. 



A compression spring 38 is here also arranged on the ends of the leg of the approximately 
U-shaped clip 30b. 



In this seventh embodiment, the resonance frequency can be adjusted by placing a 
lockable clamp 32 on the clip 30b starting from the curved end of the clip 30b. Different 
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insertion depths of the clamp cause different spacings between the legs of the clip 30b, so 
that the spring travel of the compression spring 38 can be affected. 

All embodiments are implemented as assemblies that can be easily mounted and have, 
with the exception of the first embodiment of figure 1, compression springs that are 
independent of the housing. All embodiments have more stable oscillation characteristics 
with the design of the air gaps providing an approximately optimized magnetic flux. 



The modification according to figure 8 has an additional feature. The basic construction 
is the same as that of figure 2, wherein the air gap, however, is further optimized. The air 
gap sections A, a, b, B do not extend perpendicularly and straight through in the 
longitudinal direction 21 of the cross section A-A, but are staggered in a step wise fashion 
(modification a), are straight and enclose an angle of approximately 45" inclined relative 
to the vertical axis 21 (modification c), or according to a mixed shape with a beveled step 
(modification b). The embodiment according to c) is a particularly preferred 
modification and provides an optimum magnetic flux. 



9 



List of Reference Numerals 



^0 Drive assembly 

^2 Drive motor 

Field magnet 
16 Coil 
1 8 Armature 
20 Drive pin 



22 

10 24 



Bearing 

Longitudinal axis 
26 Notches 



27 Center rib 

28 Core 

29 Vertical axis 
15 30,a,b Clip 

32,a Plate 
34 Bolt 
36 Bolt aiTangement 

3^ Compression spring 

Adjusting screw 
Clamp 

Pin, Oscillating spring (duplicate use) 



20 40 
42 



^ Center air gap section 

^ Center air gap section 

^ Lateral air gap section 

B Lateral air gap section 
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Claims 



1 . Drive assembly (10) for a hair-clipping machine or the like, with a drive motor 
(12) which essentially consists of a field magnet (14) with a coil (16) and a core (28) 
penetrating the coil (1 6) as well as an armature (1 8), wherein lateral air gap sections 
(A,B) are formed between the field magnet (14) and the armature (18) and center air gap 
sections (a, b) are formed between the core (28) and the armature (18), 
characterized in 

that the center air gap sections (a, b) and the lateral air gap sections (A.B) are each 
approximately symmetrical and inclined with respect to a longitude axis (24). 

2. Drive assembly ( 1 0) according to claim 1 , 
characterized in 

that the air gap sections (A, a. b, B) form an angle of approximately 45° with respect to 
the longitude axis (24). 

3 . Drive assembly ( 1 0) according to claim 1 or 2, 
characterized in 

that the armature (1 8) has triangular notches (26) in the region of longitude axis (24), 
with a correspondingly formed center rib of the core (28) projecting into the notches (26) 
without making contact thereto, thereby forming the center air gap sections (a. b). 

4. Drive assembly ( 1 0) according to claim I , 
characterized in 

that the center air gap section (a, b) and/or the lateral air gap sections have a curved 

contour. 



5. Drive assembly (10) according to one of the preceding claims, 
characterized in 
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1 1 . Drive assembly (10) according to one of the claims 1-5, 
characterized in 



that the field magnet (14) and the armature (18) form 



separate modules. 



12. Drive assembly (10) according to claim 1 1, 
characterized in 

that the armature (18) is comaected to an oscillating spring (44) via a bearing (22). 
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that the center air gap sections (a, b) and/or the lateral air gap sections (A,B), when 
viewed in longitudinal cross section, have an inclined and/or offset cross sectional shape. 



6. Drive assembly (10) according to claim 5, 
characterized in 

that the air gap segments (A, a, b, B) form an angle of approximately 45° with respect to 
the vertical axis (29). 

7. Drive assembly (10) according to claim 6, 
characterized in 

that the armature (18) and a drive pin (20) are connected will, c-.ch other vi;, .•. dip 
(3();.30a;.>()b), a plale (32;32a) or a bolt arrangcncnt (36). 

8. Drive assembly (10) according to one of the claims 1-7, 
characterized in 

that at least one compression sprmg (38) is arranged between the armature (18) and the 

field magnet (14). 

9. Drive assembly (1 0) according to claim 8, 
characterized in 

that the spring travel of the compression spring (38) can be adjusted via an adjusting 
screw (40) or via a clamp (42) that lockingly engages with the legs of the clip (30b). 

1 0. Drive assembly ( 1 0) according to one of the claims 1 -9, 
characterized in 

that the drive assembly (10) is formed as a module. 
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Summary 



Drive assembly (10) for a hair clipping machine or the like, with a drive motor (12) 
which essentially consists of a field magnet (14) with a coil (16) and a core (28) 
penetrating the coil (16) as well as an armature (18), wherein lateral air gap sections 
(A,B) are formed between the field magnet (14) and the armature (18) and center air gap 
sections (a, b) are formed between the core (28) and the armature (18). wherein the center 
air gap sections (a, b) and the lateral air gap sections (A.B) are each formed 
approximately symmetrically and inclined with respect to a longitude axis (24). 
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